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WD 2004/ 022248 PCT/ US2003/ 027546 1 A METHOD FOR
DEPCSI TI NG A FI LM ON A SUBSTRATE RELATED APPLI CATI ON

wObhe/oapps i cati on clains the benefit of priori PgTASDINB/N027546

French Patent Application 5 No. 02-10866, filed, 3
Sept enber 2002, the content of which is incorporated
herein by reference. FIELD &F | NVENTI ON The pr esent
invention relates to an inproved process for
depositing a thin layer 10 of a solid product on a
thin substrate. Mdre precisely, the invention relates
to a nethod that involves depositing a substance by
nmeans of imersion of a substrate in a liquid nmedium
contai ning a solution or dispersion of the product to
be deposited or one of its precursors, followed by
evaporation of at |least part of the liquid nedium 15
BACKGROUND When depositing a filmof a solid
substance on a substrate several kinds of techniques
may be enpl oyed depending on the nature of the
substrate and desired surface characteristics. The
techni ques commonly used to prepare thin-filns are
generally of either chem cal or physical techniques.
20 One HMETHODFORDEPOSITINGeAFEEM X ARISBS BRA(IHe
production of protective or decorative filns is by
el ectrol ytic deposition mhichéprovides a means of

depositing nmetal fiREEATEBMEICAAIONSo! ution of

met al ] - y 7atd cati
par i i 2 fbalGh Saaf ol LGS CoridIp AR FEATR Fitent Application
Wb UID- he866s fitellad Septembhe2@2othe cnhieahof which ngincorporated herein by
el ectrolysis is being oxidized by reacting with water
TeFTe6E el ectrol yte to forma 25 nonporous coating of
hydrated al um num oxi de thereon. The utility of this
process, however, is limted to only a few netals and

it has been wi dely usggrDooF IRKYENTIONCt i on WO

2004/ 022248 PCT/ US2003/ 027546 2 of tant EI u({n oxé. de g{i}dl

al urmi RHURTESEPHEVERRGY T8RSt AR IMINPYT, PTORES 195 PP NG ts'ayer

off a dolhie produiccéees tin kubstratce 3Mdrb pracsalyc thetinvdngon celates to a method
I | . .

B OTE PR st e BRHRRR ohRioribd ST ublrapth Rquia

medinooniaipng dsolitien eudispessigmed the prsuriigdedigpositedgr enceof its

FRRSAEBII6REd Ny 8idpbAfibh BEatabRL 5t bOthe HighiddaéRim.
protection 5 since they are easily handl'ed and

applied. Unfortunately, the lifetinme of organic
coatings is short due t BACIGROMRNDeabi ity to

and clBES FORTE DR RIS ERe SR fapt sel Bl RRbs of
thelpogudsinpry. beSommoyeadepenliesorn e ahtnee ofsthe gutstra@pod desited
ARRLY cRarkdiliRle PPRe {ecﬂlﬁq&s commonly used to prepare thin-films are
generally of either chemical or physical techniques.

One of the most utilized chemical methods for the production of protective or
decorative films is by electrolytic deposition which provides a means of depositing
metal films from an ionic solution of metal onto a metallic substrate. Anodization, a
particular kind of electrolysis, makes use of the aluminum surface as the anode which
during electrolysis is being oxidized by reacting with water in the electrolyte to form a
nonporous coating of hydrated aluminum oxide thereon. The utility of this process,
however, is limited to only a few metals and it has been widely used for the production
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chem cal vapour deposition (CVD)). These nethods can
produce nore pure and well 10 defined filns, but the

wappHioeczts on of these filns often requires an PEDERRIOY@27546

vacuum apparatus or a particle-free environnent.

O her techni ques may involve a sol-gel process, or
may i merse the substrate tozcreate a coating Al |l of
ese techni have elr advant and. desi rabl
%Bﬁ‘i‘t?‘é‘gt oA g b tms, Al b e AR Orhe
mmkvlemn makdsl tiers whdceptifle tmecarosiow fatéquvwiie calSesdocdd lstress

cracblinﬁ :Etnl?lee ntuslenétui{g gfetﬁé ﬂ rﬁ Vﬁ{h%{ ﬁ%pr[ %a‘f %eﬂ%d\sédt Ilriglltlmplous

eposi excep |ona
orgeni¢ nwmg@ argl by exre\p@@comtamcalhaﬁgp@metctl@lﬁe &ir cextpsipn peptection

§1§&hﬁé}q&f@ %aglf}rhag@le@ shd hﬁﬂleﬁ hirforthR4taly! te LiFAMSOGE R Bdnic

gers of an oxi e on su Etrates presented partlcular
qaa pEsAEnQrhdys ta Sy RmeabIiyJe CPHYPYYE BFehout 3 mm or
| ess Fh’ymcblhh@tkﬁkm@)antﬁTthérhﬁl freCdlestipnsaniresaporitin, aﬁmaautter

t hi ck bst t 20
GOhiph SRR TRiRF i S Ear Vb RAC AR A FoBRRL £
dremyjcah paear depsition{GY D)g alilsisa getios icarepraties mewstmireaid well
&gl ‘ﬁpﬁt 'b‘ﬁf‘th% @p@faahgﬁ Bt HRR ﬁlﬁﬁtdﬁ%ﬂ%eﬁ'ﬁ%é &n @g&ﬁtﬂv@ Dicuum

optical dua deposit is re anese
w@@ﬁt@rmasm&%mw@metz 1@@@&6%@&@5}8&‘%%? SRS

SoLath | f2sayt 191mér§beth9 kGBIt Lreh@rdoatihg) A 11 Bf tHebE)tec B Gics have
tgliogﬁlted on(ﬁ tratle fter inmmersion in a 25
g¥ 3ty BirEst 2 %es‘d? 8RR e deposited. Neverthel ess,
t heseTltoe teahiitysesds praticadictmesstiontthe sifee dioi & ngw odsheival

gt Bhidnng I%Qe%%' veat S MIRA h@a(t 4w vihes UBSI R Rposits to
PRBEH, Phicilfic pRRAR hveflorfubd Bpind Ppgiyt

e cause
@@cpimaﬂs th;m vuahstratqe Bh@mymtomobaert'@@/tém teanspositianoef existing

fe IYes fé) 51ﬁ1¥é {Hd Q&tallﬂr&%aﬁﬁﬁlﬁ?&r@ of arijé)ﬁw 01f1 Ee¥rhiae
il

sur ace  coat| ng pil
m@@anéeana&wu&wsobéexgwgtrr appdied {f %@étéateﬁ & ot pimgiiess in
DickebdsC BVEdh th@&bhﬁlh@esﬁﬁméﬂ the S&m@soriditionk usdd fot thécker substrates

conse of, sol ent on in_contact w
PR RO R &2 TSR e Ly achBirEE A% plicblinge, thus
q:nusing eennsedmdﬂmteehmdaludhfftchmes asesrtefn @ebcﬂmons whcwmllqng

tdate in a solution or
ogtspe(lilsl ?@dﬁ;%ﬁll ﬁ@terd?o be deposited. 35

Pat en}apmse patents JB ggOz@ng,)JPd@gégqmdr{gﬂﬁg@} R;ppose ‘solutions to
ih@%ﬂlérﬂ of ﬁmﬂélﬁﬁ@ﬁ{ ﬂhMﬁla?érs dgﬁﬁﬁédﬂéﬂ ¥ Sudsa¥e afttOin@nersion in a

te. n es ating a,substr
lioscal G odie: e ey as NS epfe Breofibe cEfimpns fo hot addres
thlelspedii fikepriobleanpased anite depbsitsita thifhleys oh\aesubstiae WX is itself

2004/.022 P 4 ' .
%a 1culgr¥y &mr becglzegﬁ%s%%% rﬁ%ﬁﬁ govgg th éﬁ?gsrltac;f%]qa%? 'ﬁ%g)}l% fairly
brgﬁtce'bndqre | ayer on the substrate surface Al t hough

Si i | Bfper é&aﬂgﬁé&e&a%tfr&ﬁ%ﬁa@ omfrfa@@@éﬁﬁg%tyeneahb Bf paint
techni cal | em of depositing a thin ayer such

BROJECh OB ASUbHTAF SHSE L@ K9PWn Frsiee tdt th nRgAle SO as o
fifiitcKe cdﬂ@ecﬁfcﬂ@rs off 8o10¥ R Ie® AR atindhlcentctivitiathe durfade. This

gro'i) em clillffaers however from the problem encountered in the case of deposits
resulting from immersion of a substrate in a solution or dispersion of the product to be
deposited.

U.S. Patent No. 5,013,588 (Lin) describes method for imparting a protective or
decorative layer to a substrate. The method involves coating a substrate surface with a

hydrolyzable solution of silicon alkoxide in an organic solvent. The solvent is



10

15

20

25

30

35

5 condensation of anbient air on the substrate as a

result of its cooling. In the course of a study
waoodoe12egl by the inventors after the probl em MaEFUS2003/027546

noted, it appeared that not only was no sol ution

avai lable in the literature Qut that, in addition, no

pr obl em such as th| s had yet “been reported. Hence t he

FRPaSias Pehbt a0 aomhie Brr e e eh i atpetve
lajeriohehd aibegae quardzbs Althsuginsimilae Ljin éssnmibt deseabd harappreciate
e 9e\éhr% g’l ?o vé}%tfldgﬂeb atﬁl% lgﬁ%; CRQPE ??I‘kl,h ch[i)ﬁ Qtﬁ)lsﬁg@e of

encou
tmdblsahoat Ze mm ek, mmrélm f@r@/emog@ov@ble@s tefated. tim ealplﬁblﬁr,

c?»?llgflnﬁgtﬁ]&g &?arl]ﬂm@rn ag%tEiQﬁét: §ibRgate aE Hké},uit Y QL cghnétS t thlh n
N Substra 1.C (0] I N
substipdbeeousssptast %éang%% thgffﬁ’éfltof% ¢ fhe prpplem was noted,
iCQschiR tindt nbh&hli} w:as ho aélanms&ﬂgblean theditérhatued but that, in addition,
eva ratlo | ven en the, s b
O EhadiP ARG Poper T b DRkt PR s
Iﬁoﬂﬁes@scﬂutgirasshlsumpmiﬂ@nw th a thickness of over 1

nm was generally not a problem vvhereas to the
contrary, once the thickness was | ess than 1 mm

a
haze formed on t Ne/MMABRKQF IHE INVENEIONhal  dryi ng
st ?Q%Wvlﬁbfgl’é@&% Mnﬁﬁisbmkﬁdthfalp@dﬁbﬁtthﬁveiﬂﬁﬁ fcﬂllitl‘e@ a@Bhhtion to
ic qualitie oa
B oS bRreclar oSt BeSHHRFY Bhh AP he A LR i wbstrate
THe ihbhérsors diseotdrahthaisthe ptobiene endonaterddhiisendiepesiting a thin layer or

t['lﬁmlbt?lﬁfg? 5 thit yllf’oss{rﬁt@tv@as S%(fxlth'( %}9: ?ﬂqﬂ tﬂnﬁgu@str\!xﬁg Xn& wlzﬂed among

was nore sen
qtbgdaqtpwsgtquoehngevfdb@ puhstrate nagss pharespit véﬁ\tapamoam?the solvent

rﬁEJlﬁlrn M%n%é Llﬁ)sﬁamg Mﬁox?e'é B InFhE8Rniif tHer!;%NeHﬁ%&hfﬁn
wer e

I um e to obser t hat
GraiaE s asy Subsigtegyith § TSP ALOYPLT Bmb ot Rcralyetal §peoblem
\amdeﬁeggﬁe E@d%afry loatcavehs thiokvesss tvaaless then 1 tnenpehade forenedfon the
t he | s. re uctlonln at u
PsiedlF S R b Tink SEHE MR Cau R Sie BORIHE hiichraneg pnd
apocmnliteed of ithenqubstoite cdveerde\fvrbln the depesiied dilmo
di ff 'ﬁHﬁlE%%ﬁ%J‘mﬁg)gttﬁ@ nvERErsdf ltlﬂ} ﬂg@hﬁéﬂas@éﬁaﬁﬁed thsk this defect

deposit ositing a so coating | ayer, on
is nlated ta wbstrate coqling aﬁéﬁhqﬁ &Ry thifeubglepte Was 5105%$G&€1F18?1t0 heat

@Jchéiig%@%sﬁl‘tlﬁg fidn é\féﬁo&ﬂbh df @k s6RentQindiah§ ohief 0slaBIRcEmipBunds
a solvent ne it

G 8t rpegpmatedngn dJE v s e SoPenedhal g fpa
drgingtstdpetheaergperatarecafithosubdsate and Bepdsitefufilth wesllower tHdnrtke
tglrnggﬂaﬁ?é o th@%?e% u% qglfstrgcg@{ioﬁﬁpd&ﬁ‘{p’le tteﬁlg ﬁﬁgg E?IHL%FI?
ctoméerssamra@%almn @ne §U|ltfm€r€étﬂ@£ @ﬂppﬁtqdvtﬂmsm@e%w@ém; lﬁﬂ(bt!g Esy

difﬁf,tume%lﬁm@&ﬁro@lfm% SRS qidlANa Bl 9l idegosiM CoONpri ses: usi ng
a techni que invo V|n I ner.si on of _ the %gbst ate in

i qui Wh R AFRaTBE ACaI P PoRIINg 125 QR P SRPSHACATSHH? fifipep fmmersed
ihhsofitiod we dispersida oVheA00d bb dR2 4G tsHicddutkoz O dbvicnéd theddim, it is

necessary to carry out a drying step in order to evaporate the solvents and any volatile
organic compounds in the liquid medium.

More precisely, according to an aspect, the method for depositing a layer of
product on at least part of the surface of a substrate with two sides separated by a
thickness of less than about 3 mm comprises: using a technique involving immersion of

the substrate in a liquid medium containing a solution or dispersion of the product to be
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deposited or one of its precursors, renoval of said

substrate fromthe Iiquid nedium and evaporation of
wabto4eaxus part of the |iquid nedi um contai ned POT/AURB03/027546

deposited liquid Ilayer, characterized in that this

process i s applied under congi tions which Iimt

cooling of the substrate cadsed by evaporati on of

said part of _.the |i |drred t he
drepisH o anF A PIECHTRHIFY Ot Bg]ﬁadi sehipisare ﬂ@ R mbdiim
A @stgdraticn ofte lcdeyyastidf éc lapuid mediuecantainkd mahsdqpbsitddeliquid
1 )?ﬁ(%gcf( r?reascse%gzgérl] ?rgthgto {s \Rg&egﬂg aﬁ@&?sdntder gﬁfo‘gg k’thlicél lﬁgi\}v cooling
dfnaisubstraimegused by e1p0:Bi00 obpaid gai of . hqwir wedipdei sel vy,
: 2 t hpnectﬁﬁziﬁn&fs o@ﬁie%ﬁom‘éh‘ @%y%héﬁ&é’iﬁl?ﬁie@%n&s% thd 3Bk of product to
er rarely exceeds a m fo abo

A dsepsicd e Rt SrGREE of BERIESE sofégledt%?%ﬁ? dhORie Cinerally,

Hfhidkhess|can 8¢ bemrehabaut fi @ wrhanddibedt few amdrddgm (e.g., 100-500 or

Cﬂ)rgagngf\g' nor% bc L HPE Baﬁe o)f%%fde{r%] el %g S otfttwe flirf”a\ll fargeﬁl%pely

mp@istabomtrﬂé) om és ehrput 2 e tfop mlad:rghnatncalg Qt,@r thlae oxides, the
t b %)%f B{eolg%%gn BYa fé@@hulﬁﬁ&ﬁﬁﬂt arﬂi%f" amglﬁ'@rgamc type mixed

Tbut es dvant a aﬁe inveftion are
matsrrisbe laysr epsthave a th e?ﬁ‘? H’é)tf’&l FY‘S UAdred €t r i pti on,

and Wntahothef QdftCth DEfbséﬁth%ﬁOﬂifﬁlaﬁmcﬂlgieEt}mme produced by the

t hrou IEF SCRI PTI ON OF FI GURES Figure lis a

IHFSCFQ &ﬁ‘ﬂ“@gr c representation of inmages taken with an

i nf r aDthar atﬁﬁbmdssemdmﬂvemaams af theprasentrieventiah aferdsaeritied in detail
S

1n6{%£]8)cff9v&11n¥1§) d es o% Vﬁfq Win Eéfglfeﬁé tthe: ﬁéaFﬁngﬁgﬁéeﬁrgu?és' {"through

ure
#i agrammatic represent at| on of |mages taken with an
infrared thermal canmera which show changes in

tenperature int r : [ r sanpl es

with different t Eﬁ%ﬁﬁb@b@ﬁi@m@%f@%ﬁ%

I espeEighineel ¥ .a @ipgritngutiereprdsentatiqr efimapds takengivitke sn infrared
rature, at thec RETe for

EERSAeCe finere i FF BB e BRn 33 Ee Slrab SRR M ey 2

timnkmespeétmmelnyl 0.7 mzmmeemvﬁﬁsml PTION OF THE

I NVE'\E%Q% dﬁg aldo& deQ&%ﬂ}daﬂE‘ rép?&@ﬁ’t\éﬁ& &t 1|ma%6é3€'21ﬁ&§@&h an infrared

ai med epositing a solid | ayer or

&@B@@lrcatr@rwblﬁh shey chamges indFBPLRIUEE 1By %quﬁ%%qr}rﬁg‘é‘&g gqr two

éa%g;ﬁiﬁ Jofm different ltﬁr bla;e@@%t FRogim anal\m’tv wes rdspeeiveiyon of a

substrate in a liqu m co a| t

be dEIYE % B %f?plbWbchfgweﬁg nae&: khse%enﬁg alg({ l?a%g GF the%ample

for-twalshagles wathati Hi¢retrihiskmgssasn3 trime anxb@;f/ semaespesthielh t he

various volatile products initially found in the

i mrersion bath are elimnated 35 and deposited on the
surface of the sanple after its renoval fromthe

i mrer si on babRTATSEO IDEYCEPTEON CRITHETS VERTEONI ti onal
oD i e SRS SASL & B Bt S
bh areherarewlith BV @sitéesepDa20 B04/20R2ZRASs BOELL 15200 Bdr0 2 Thd Grethod
involves immersion of a substrate in a liquid medium containing the product to be
deposited or one of its precursors, and a so-called evaporation step in the course of
which the various volatile products initially found in the immersion bath are eliminated
and deposited on the surface of the sample after its removal from the immersion bath.
Such processes can include additional steps such as, in particular, chemical
transformation steps in the course of which precursor products are transformed into the
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5 products finally deposited. In particular, such
steps can take place either in an imrersion bath or

waloodoge2aenoval of the substrate fromthe bat hP€TUB1083/027546

course of the evaporation phase. Further, the nethod
may conprise, after the so-called evaporation step, a
step of so-called consolidation of the film deposited

on the supstrate, . the 5 consolidation gen raI Ly t.aking
o6 aRE LR Gre (R BpTiakiof Sk Finesh eemacs cuenifen
hmﬁmsﬁ@rbmm bodurirgkemopilad ¢hedubstrage fromethe bmth iathe doeme sf the

aé)o?a%o tp%r {?t#u%f fthea&ngtﬁul ﬁ'-q%/ c@rfrlﬁfl%eo gﬂ&htﬁe £1?e%b v?é]oratlon

S renov rs on
atﬁpoa siemof soocalled comppdidatianrpf thenfilsn dwelrted en thalsnlsiratehthe

bﬁs%uﬁldnageﬁeramamwg ﬁa@aﬂs%@t&%ﬁhlf@&t&éxﬁm | ayer

whi ch_is cal S e&desq%({]
subst Exerif cheratf@ &rwﬁpre]aﬁ%@ li?lﬂ‘"eer lmngtlm%rﬁlﬁn? leads to the
iﬂ;ﬂﬁ&hgﬂbEa igbidel laiﬂaldélghd: ﬂ?rfabe of the Rulnstrate gl iad IfExnoOlilI from the

ve se ¢ surfa Q : »
e e e abeS i e aRUP RS BRTR T henEh R TeR e o
Appdsed te thio stesizaddineb bydi Whigh esgallsd theal ehcthlamact eristics
and t ReE TRiks BF t@i@@ﬁﬁﬁﬁ& ﬁ uesttihﬁ ?ﬁ‘pé&f b @lal Q@fl’l tfe substrate then
t hi cker substrat can af ect position o?
eingin theferm af wlatqsr W%&tﬁse payed FIH&QG%P?ﬁﬁﬁbbh‘P%Rg sealed, in

Wlﬁ’éﬂ&ii@ét}é shBit%J‘@hﬁ‘tHerfBﬂ%MéﬁibeLhe ?ef ect linked to
r the e

I h bst.r.at f )
0o oo s Gt e SRt e e iaucs andthgmanl prgperties of
ﬂhmsubktralk thaa o thishertsuBstrae, dédypdnuis affiecttdepoditireoiod film. Substrates
3&9@&& ?etsgt}{m%er{lﬁltathlcﬁ'}??w{i{% a tﬁﬁ%ﬁdl& ol whiRR ihd] tﬁé"c?ef&? %ked to

usi on proper
tch@hrmqfﬁhfewbsmteﬂlnéerqueﬁfwyo&vme@agm heat|oé ghen;@lwe@t medium is

RBERVE. aﬁ‘he"%ﬁfékﬁesgﬁﬁolft@rmﬂl(ﬁ <§1d§ BR3hd Ghest ﬁfbs@atggnaterlal and, in
t hi ckness on \%ré er of

Rppicularon; the h?ﬁs i r@mmpms %W%FPPGS%%“{) ﬂ@nm?%ﬂ&fproblem
toffiehe quaNgifideposidbpginet Bedomt bn pEE 686 % gla3s substrates at a

gﬁggpsi t ng}ga éhi i%a r such as that defined above,

THPhS B ?rogta O%j ™¥ersion of this subst rate in

a sol utsiexplagreddibeye this omprofennénd, wipicl derstitutes the aim of the
qﬁ%ﬁﬁbﬁ gpl%s tﬁ Af I}])‘chce%st% f&rd%géﬁtﬁg e?’thilhﬁ?ﬁr S%Gﬁ’ X@!hapcﬁeﬁtng@ above,

trat SucC
|oa;@éhmcsyh§ra§@ bhgmaﬁrsw@rof (S subsiratg in p é‘?huﬂ?l% err dl&nf‘éﬂ%af the

rpﬁ'(ﬁﬂl@f t@ruéaiep@ﬁsedtoh BnS 6t itk pr@dilr@)ﬁrs dﬂeﬁ PEhSV a0 Bfﬂll%@dbstrate such that

oIIo rati on.of at a
i e mh iR RO e o i eer Bl o
thandformatnsthleisdlutiay er dispertibee usqds fidiosted by ebapaiaet[msoftae tkast part

%[t; h%ylﬁuldl\gmﬁllﬂn}v%on atn?e%t b%alkﬁelﬁ’d B?elj (fkﬁ)g%teﬁqg Jf&—?l{ lquayer of the

tpr@hmht@rhe deposifedaplayertwhish wé@;pmg)nalsly b9 dmerawblent@d to thermal post-

HRShdnflife do3cdIRARYAG SRR thatn&it. t he substrate during
evaporation of the solvent is cI ear.ly HDnS”at ed by

f ol | oVABPIAUSRRGRS ASSOh AT Ige sub SH%‘ieﬁﬁreéi‘?P"e rared
t her :Tfilooﬁﬁgfﬁf a;le substiate (airing\wagoaaidﬁ clfmlﬂH §odvdnn g oMdrly

cel | ent..resal ution em)va ubstrat e
ARl RERRa YAt antidhed e ey tehe SRy EHaRA Giee
twhechie possi rapid rhomgeridg with excellent resolution, during removal of the
substrate from the liquid medium and during the drying step of the deposited liquid

film.
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35 film WO 2004/ 022248 PCT/ US2003/ 027546 6 Figure 1
shows the change in tenperature at different points in

wWo b@4med2gg rate in  the course of evaporation fBCT/ES2003/027546

gl ass substrate with a thickness of 3 mm (Figure |IA)
and 0.7 mm (Figure 1B). This (?henorrenon general |y goes
unnoticed when the substrate is relatively 5 thick,

especial |y, i.n t se of smal| sup .. Fi.qure .
bt o R} Hitetsfe SPBGe Bt H0REEShERriofudHieGplenate n
(h‘él cgurse oﬁﬁ)aparaﬂlon dor7a ghasssubsttateawith @ Fhiigkness 48) mm (Figure 1A)
Cg@ggﬁrx ﬁ) i mrersion of 100 mm x 100 mm
strates i n eth al cohol, clearly shows the effect

of s ubesma?@mwoekg@é@rgllbaoe&ueﬁ?fecﬁﬁwg thg Sbpiraas glatively
fHacl, @sﬁeeﬁllp@ﬂ;ﬂﬁ casytugiafidubitheessubstrate was i mrer Sed

" contidi | onarihnt ol el R T ub SRR Gt e

Gé‘fr'nmesdbsifatet (Etglrt 1B) Gespédtivelyatiedinireensionmsfi) 60 ety x 1i0A mm

%%b%trgﬂe )(loaﬁlcio\gg% (gneta.{]g |s e Eﬂ@ctt o&' E\ﬁ)sh?th lt%nﬁe'egg 8n of

mwmzdrrﬁé@butm In the |rrages |n F| gur es 1A and 1B,

the | gy@E (&RN@Rdn&sd lihd fiYstkdle RHIBNBELEE InSthe @61%1&'0%‘[& Neight
visible fromthe distribution of tenperature val ues.

Ph®pihthen geoved af g copstaptialf-de zone is found at the
base Uhe itag of silitstrartremoiid] ¢hdefinas aatime wer0. Tieshpalddieuemembered,
t han .t hat . of t.h n I|n lin [ |on
}Igf%gld \A&}sgmél r‘%}éflg Foclfoh Elat tg??: Wer réers oggﬁeessu%gtgatg Pe% % hesolution
tatgruhan thé higher tameger quant ity of solvent. Figure |A

parti ﬁw @ﬁllnx NP W1 Re ¥ 919913 qh@roqfe& &eéﬂréﬁuﬁl W &l aivects
L€ i ges Y Yoo A he

about | ateral sides ere

t‘f@rﬁé@ﬂdtVLﬁ*'éle |f§3nhmjr¢é°rm'?1ﬁ5’ﬁ qfl‘?"i‘ﬂ?éatﬁ’@ﬁ’@kuescor r espondi ng

to the B&H thfRs, d\BSLzo hivev@seSzona isCo @it tEOBasefof eBub&ifate which
éA a.Q?d ess% @ % veal hhat Figure 25 1B

Bt P eE st e tRaf sCeg i Bat er t enperat ur e

irr eg@bahmg }ynl{eldao evdperatienys diveps grgatecihoh @dthz otler zones as a
%Hﬁ%f 1Xr\g£ﬁ%&aﬂﬁf} &\@@fvfeﬁ)tart of the sanple.

chan es in terrper ature was
al so Emurq bl paticu éhe‘ésmp%rgbolwfprt)ﬁheswm@ngtbeﬁaqu 10to 15

Fg W @8 t@&maﬁl SB ML tHe eEREEALMEL HighBPES Bthe zbRds

different eyaporation tines, changes in tenperature
COTESRENing S&iEs at the centre of the 30 sanples in

the cakeerfeldshex c:bnmﬁh&ﬁtdoﬂ: 1Zur6§ﬂAhhd Kk BsasbestinBy fs/eal that Figure
clearly, denpnstrate

2
AR 4 Pake ) Bahaks R OPERGE RS ton gho very ctearty
cealed xonegespecially ethe lmvat pac obthiersgmple. t he substrate as

a res Eﬂu%nt‘ﬂfati\'}éqﬁlalysis of changes in temperature was also carried out. The results

of this are given in Figures 2A and 2B which respectively represent, for different
evaporation times, changes in temperature in the narrow bands at the centre of the
samples in the case of the 3 mm and 0.7 mm thick substrates.

Figures 1 and 2 thus clearly demonstrate the fundamental problem which this
invention aims at resolving, in other words cooling of the substrate as a result of the
evaporation of the solvent medium or other volatile compounds contained in the liquid
medium in which the substrate is immersed, a problem which is more serious the
thinner the substrate.

Figure 3 shows the evolution of temperatures corresponding to the centre and

base of the zone as a function of time.
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evaporation of the solvent nediumor other volatile
conpounds contained in the liquid nediumin which the

wanlgerte i s i nmersed, a problem which is nor BCHER2008/827546

the 35 thinner the substrate. Figure 3 shows the
evol ution of tenperatures cor./respondi ng to the centre
and base of the zone as a function of tinme. WO

2004/ 022248 PCT/ 3/027546. 7,1t t
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Hz{b‘ﬂ@ﬁs rBui ﬂUﬁe‘%ﬁmck@F GARHREer @fmitnhf%s | R8lse Bbﬁfemeﬁtﬁgﬁ‘&il tcé(pamty
e thinner sanple. Al these observations made

ﬂ@ef fYPRICof this invention regarding variati ons
I N sulHtthat ebsteem@hﬁmﬂeby thetifveentoasl b Sthisdhvettiph Rggarding

d J th

G IRR kbt rPkse s SR et RRRR R e PR Bt of
suvent eppofatibo ondhaprapsticsief the dcpmstttbcblam@\/@hls pedotiol them putting
foE\ngdV%Fsrb ofutfoll % [lférl‘ff)@gl o%f)llamvmg}n thetc%m?%l?t@@ thlﬁ kae%aahemptlng to

strat rcome em they
Qb han E%@trétﬁﬁn saged appl ying the sol id |ayer dep03| t

process oUé}tQ&ﬁe ?lfeﬁﬂ 1$hetthdiBfokd éﬂv‘isagétpzﬁiﬂldﬁh%ttfe%hﬂ MGer

evapor at i er
dehsr PR g iions bt EF SERGHE Bl e o ation
of coDlifferentiappraachespoult alndn heaaxploedds takdesf intvembnbigetalion that the

f i.on;

Y T T
prevaberation. (Véhidg the éeatteﬁepqr@tw@ Q@ be\viamnmﬁd dnom datyr thes
Weldturk] ntﬁlé"?at@@f’e\) ofd@bn RARY ad Vel RhGWh AlEis ndt eés? rt<9 Ealculate. A

nunber’ of paraneters are i nvolved in the sol véent
r ghpaspErSHesS Hvolved & thesplyerheypraraiourheremenon,
b@iuldiﬂgg:vﬁﬁt}rﬁ\ﬂion Hat, |bbﬂglgﬂmhmtbdiﬂxﬁgﬁllﬁﬁ&ﬁtq1a3am@te@ C\ﬁdesMy, the

vl St 1 1R Bbos eni“w R

witdract @athheach béser. Mor eover is inmportant to choose
condi {4,003 Y48 m n}:MHa‘ﬁpt JTl%oée' Qtbifiohd hiel %lchtthg'ﬁqﬁlﬁ film has

formin a unhifor
time to form in a uniform manner.

For example, a boiling point that is too low leads to overly quick evaporation
and, because of thermodynamic effects, a lack of homogeneity in the film thus formed.
On the other hand, a boiling point that is too high results in drying problems because
the film may be insufficiently fixed and run the risk of moving over the substrate which
could decrease the viscosity of the liquid prior to evaporation.

Ambient humidity is also a parameter to be taken into consideration, especially
in the case of a solid deposit involving an intermediate precursor hydrolysis step.

The tests conducted showed that different embodiments can limit substrate

cooling resulting from evaporation of the solvent or part of the solvent medium.
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For exanple, a boiling point that is too lowleads to
overly quick evaporation 30 and, because of

wo bmnozxtyhan ¢ effects, a | ack of honbgeneity PET/UR®03/027546

filmthus fornmed. On the other hand, a boiling point
that is too high results in drying probl ens because
t he filn1nay be insufficientl fixed and run the risk
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ngﬁi bi fagkt gﬁ%ﬁ? %omﬁ@ﬁsﬁﬁ"nﬁrﬁy sMlrhte B8l g I%Slhhﬁ% RoRcess
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Of t h&ccdiBil torh bfeféredd Geiast @lthiy embpdigient, g csmbbﬁslaﬁ)cﬁh is
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resul aporation of the
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gﬂgil uﬁ%ﬁpﬁﬂﬁgtﬂa% deﬁend%?n@l‘ié"éu@yt@ﬁe b%/bér&atddng t he

u or di spersi on rature s

o0 TOHER e ey bewasBr b ETRER i Srs ke Sn 3 art by
balTﬁNQQﬂrsﬁhplenouﬁvd wewtahych donsistiaygikthatos Ibmn@cequﬂ; griadually
gxgﬁe&?qqg td glgl]perlaﬁlé f t?lg m%a}s?on ba%h ?edoﬁ lgd% obs 1nthffe aé)pearance

ESS In ar on
of saprpdabubiring dlebkymgpwu soad t<avm1mls¢1élelt¢rqn¢rdturmﬁ th athtm order

& ShiAERINAR LR Len ST 8inp1t 0 be coat ed.

In addition to these tests, temperature changes in the substrate mass, during its

removal from the immersion bath as well as during the drying period, can be monitored
by means of an infrared thermal camera, since, as described previously, the haze which
appears after the drying step is directly related to a reduction in substrate temperature.
The person skilled in the art can, by means of a few temperature modification
tests, easily establish the optimal temperature to be used for the immersion bath, a
temperature which can then be used in later tests to coat a substrate of similar thickness

under the same operating conditions.
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25 This tenperature can be easily established by the
one skilled in the art by carrying out sinple,

WO oaoitioz248 est s whi ch consist in, all things beP@mUS2003/027546

equal, gradually increasing the tenperature of the

i mrersi on bath and visually oéaserw ng the appearance

of sanples during the drying Step so as to optim se
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chgni Deferili e &5 Rnpleratuie, p}nmﬁfﬁdmmtmloﬁmhdmatz gels,@olbids or
Biitteler 6 Rn@REREE, B Rt VAR P sk P ar sl in
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?e‘é@tp\Qﬁﬁ‘me d H%r 'uhlfli}d'ra fRdhaamsl 8&9151'0%?&:1&”1& #A8se processes,

substrate’ face rocess of nvention is
ﬁmrga@%wstap?ﬁsam%mb&ﬂl g1 §mplepolechiestiolymery g |

pr OCeTeSitioh FoaPihedol tolg dptﬁasf'@@iit%ké ﬁdc@lﬂttﬁe ghkh%tslfo@tbath as well
SO et no 0

ans . of o- cal gel
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i nvol Sel-getyle weasganicadyastegronslyapplddcto the deposit of oxides,

F%@Elghy etal 091(1%51 ) VQI%I;EI?SS Stﬁlss‘éjﬂ&ces?cﬁ e:aret r{o‘ril rﬁﬁﬁeh?@ tﬁter(f%msu of

ase to
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é’é%ﬂ‘?‘\t PERgIC/igey lcéﬁF?‘{Jﬁ“a?Pig]F sgh g3 @ PPi%at es can be
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parrtllgllllglt ’by eans of a sol- -gel type process, using a solution or dispersion of a simple

or mixed oxide or mixture of oxides, said oxides possibly being doped, or a precursor
of these oxides consisting, in particular, of polymer particles or chains based on these
oxides onto which are grafted organic radicals such as C,; to Cyg alkyl groups,

carboxylate groups, acetate groups or phenyl radicals.
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particul ar, in adding organi c substances such as
sinple additives or additives which react with the

whymnotypsed or unhydrol ysed netal | o- organi ¢ spBCT/ES2003/027546

these processes, the organic substances used can be

ei ther sinple nolecules or pglyyners. Transition from

the sol to gel phase can take place in the i mersion

bat h t f t he. subs t

ort or ERAPIRALPE AR B hald i BERon pRSic BTN syen
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iBA the Fhou g%oﬂﬁﬁidg R, ﬁfﬁhﬁsw filBtihe, taﬁm%H %Eh 1, PRIGRESER and

are si OXI , Zlhrconi um and
TRHEsBIbLIPaeY BigANS @t% Fh?moalp@ﬁltlﬁn Rbspichaixgd %ﬂeu@ssa@rmlxture of
orivedsrenting a@a(ti@kﬁﬁg aghapeA sai@loxfilet With a netal. 5 The

process acco nve
st ShPo e et Sl b AR R S e
oxi deThapeceisoftle ibeentiop @pplieadio e mery Hrbddrasghosf substeates! t
o welePaL h&lld% gh the ¥ %Er@%hﬂe%uwi%]tec e Rlcaﬂﬁfﬂ%ﬁ{ntnsth Qkness,
transpar condu ta i des such as those
plaayg or ﬁCI'é}?é ipwhish she pypcashis Qfmamcs\laé walépé@ﬂ Ve cs
I n d ustrha subsB&RR&H B 4 glagmbgﬂra&@Imlc@ﬁ\ﬂy%esm@dy&bgmcat& of
f or ghe deve opment of materials to 10 be used
ffataFe of | uminous di spl ay devices, in
par t i I:tu:laﬁlalsﬁ bgarviteockiaglit type muﬁdtnafbgtldt Bdesay a subsirate Bonsisting

Bp on[an%lg ger‘éu%lc &x?@ y@é ?egﬁfleg wYISmyltt hin glass or

ocer an c €r whose
t h| ckHess alsg bb @§sbat1ht§rc01181ntmg offra reﬁtahtm ractalf alloy afos pranapie a

ﬁﬁﬁelcﬁﬁ%%ﬁhfnnﬁoﬂ&tsi‘éel%s%é is the group constituted
zinc. indium and cadm um possi bly conbi ned

by
Wi th atcan éﬁgbeaﬁabsga@rﬁ@ﬁflsw @@t@%rallqé for e’fﬁr@m@ sieigpor
g@-ﬁﬁhﬁhﬁ ng of gallium antimony, fluorine, alum nium
magne nt e rin the, .
Compobicth 8RO Br S SAimeRatuied R BTl ach heliebte, vinyl
poliycldsride orget ypugpydenedaskaixubstragent for sai d oxi de.
In the case of glass or vitroceramic substrates, the process according to the

invention is of particular interest in improving the optic qualities of a film deposit when
the substrate has a thickness of less than 1 mm.
Examples of a deposit on a thin glass or vitroceramic substrate, particularly

having a thickness under 1 mm, are deposits of transparent and conducting metal
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These oxi des can be sinple or m xed oxides or m xtures
of oxides. The process of the invention applies to a

woweo402br48ad range of substrates. 20 However, @eparsdoa3®27s546

on the nature of the substrate, the critical m ni num
t hi ckness, above or equal tqiwhich the process is of
particul ar value, can vary. The substrate can be a

gJuﬁésS r@]t £301 428 fiyb& Podésk YwhictSthds 'tﬁ‘@advlaﬁ’tragés bt £i¢RLQ fairly
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W??tbéﬁf% c type substrate, that is to say a
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|t cagpabso damsth'pﬁ Gt %1&8%?12/'&56&%95}%&&@%35%93 asa

or exanple Silicium or cam al'so be
ﬁlflﬁtwl}/ﬁ%ngﬁ bypsef oXislss 9 bg ®P°$1Wdﬁ§11 thedpsigpd thickness.
gol y g @repmgea thi myért cr?ﬁ(ble)éﬁlhﬂe@ buﬂey méalﬁcdfﬁﬂ{' pryck&N@own to the
ased s a e.case of vitrocer
nSebaiBIne fh imighdend SEEG e nPIRrRa bR B¢ taua
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i ok uBEreGprdio s SRR GRATRERG bV iBHARS bisGn 08 ffhotion
@ﬁccanmhﬁcrallglaaéléabéfr PEgFYIBQIEer ani ¢ substrate,
parti Wélaﬁreké(m f&%‘fbf&u@oisf}bﬁﬂfrﬂ@ﬁﬁe g&sdRIts, bnBan @oBse from

RO RACTC T N U LTv—
SﬁChgzeSn((IY D&lkbilﬂe ssch asiSn¢OtBuS Anygala dy mitatig@rgdnigéoniprynd
Ilacg Lo je3 Precllgrs rosilfl Oc%%%lsogh%s P! - gel depositing step

consol i dation step.
The déptbslcaseo@franbmooapmde depnsits, dillmeeqursprosed fer depositing

b5 AL Ed&Q calB %aybstrate 5 preV| ously coated with a
?ﬁ?@t }agyer Co? gngt her oxi de. one skilled in the

art win Parggylare §bis. 'é‘rf%‘@sséﬂtm@“@a&ea% W' ot iogiganis
domp @mﬂglaﬂ@sgfscmgehydqe of oxides to be dep05| ted and

the d d.th it t hi
car | BUEBEOLA rOATRT P oo aeEh fhpe USPHET gnge oxice
phdchisers. i n the art \Nhl ch results |n a coati ng made

from N 8,%]‘39 e{t);ﬂ d&hg&ryn‘as at | tof'[‘{h%se metals can be used.

i ncor porat| e constituents.
Wth g@gaptmtselyS metaé éKldFjPFFéu@@‘ﬁG‘SEF pspd in pRlyldonorigispsngRsion in
Ah BréaiRSBIVes fé dxdRpld PrblatRé aleOROTESr Ci al |y avai | abl e
precursors r.ecur sqrs
depos lEf‘émpl?ﬁé?E‘glﬁméﬁg%E%ls FIPCEJ"I‘H% lﬁﬁlﬁq@iﬁﬁ‘i‘g C% Pjﬁ g‘)h(’ls
§61(tl|ch])ar1§t|nkdnbfandl§ etaabl, Asxabol(4aBtijop2opanol.
Sn(ll )(ﬁt h exa oaa . :

yc can also ¢ used, especially ethylene glycol or volatile esters such as
ethyl acetate.

The composition used to deposit an oxide layer can advantageously include
other constituents, particularly water or a stabilising agent such as diacetone alcohol,
acetylacetone, acetic acid and formamide.

Thus, according to a variant of the invention, the substrate onto which the
deposit according to the invention is applied can be previously coated with a first oxide
layer, in particular a metal oxide, for example a transparent and conducting metal
oxide. For example, as shown in the example attached in the appendix, a glass or

vitroceramic substrate can be previously coated with a layer of a transparent and
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15 SnCl14, a Sn(lV) al koxide such as Sn(QtBu)4. Any
salt or netall o-organi c conpound known to be a

w@emaneaes of tin can also be used. In the casecDiS2003/027546

anti nony oxi de deposits, all precursors used for
depositing antinony oxides ?n be used. In
particul ar, de 3, SbClS Sb? 1) alkoxides as well as

FReGen Il o R oL IR A R TRLelb At MUt E R

alpd d7@d as netal oxrde precursors. In partlcular
met al nﬂﬁ%‘g’@d golggggpee{gg sc&rdlﬁglt& fhegﬁve‘hﬂgﬁ‘ CarWRERbSu&o

be use OoXI recursors are
depesit p fecop @ﬁyebﬁf %rransnarslefss%#s%rrg Pyide fsr AUpleglayer of tin

&Qhé’&ﬁied Wi a2 (Sn@,:8®) talldveBodt! thOfiRtace EKﬂiﬁmrftSay&

I t h I | ude. | b
XS bbpaP eSS R e bty i L RERBF o e
aedrdirgporthg avehtionGnyatdrsvardnumles oorabtiarsecdhicle Bpécbdtiaye
Lati
ot e Y S ipoRhioh Bl St B A B hn o1l Wmpunas
M»peenedclant advant ageousl y include ot her constituents,

parti-gy b@trahﬁ’th%tc%ﬁdlﬁﬁnsatlfete@(mn {eYensv AR thBUER a§$antageous,

dj acet one al cohol acef, cetic.acid and
VBSTRRITHE PR IS abedhan ﬁgwﬁrrafatﬂe B vhigh thgubsifate to be
¢oavdnt immersetheo 23fast rat e onto which the deposit
according to the invention is applied can be
previously coated with a first oxide 35 layer, in
PEXAMPRILE ar a netal oxide, for exanple a transparent

and ¢ ol ShallEfaf préR iandTRE GXA Moot P Aok

t he exanple attache&) t he appendi x, a glass or
vitroceramc substrate can be previously coated with a

| ayera, gheaguremafsiFail@nhickmgds WO 2004/ 022248

PCT/ 27546, 12. c nduct i xi de

[ ayert G (RGGan ole F A Jee AT G PR (s gl Sir A ofiler.
Thd Vaddes| ghe@n batow apprmesad abeb frgel sepcmmesslramnw i different
]ig&end gvention can then be used to deposit a second

ayer of a transparent, conducting oxide, for exanple

a layer of tin oxrde doped with antinony (Sn02: Sh)

to | eygbugsksst he surface of the first Iayer

Appl i ion of t IS car out . und

the B IGHEO“&E“‘?Sﬁ BRopd b 8L rqudtytedt (Rym e detirmited using
a whee l1ghmnterﬁermdnﬁr(2yrgﬂ NswWieer5000)natidttyonemisforde nhicrostopy
@gﬂg ooIing caused by evaporation of the

}%18 um and any vol atil e conpounds contai ned
init. 10 To obtain these conditions, the exanple

bel ow, Shaus pidtidst s advantageous,

The transmission of samples was measured using a Cary 5E (Varian) type

spectrophotometer in the range of 200 to 300 nm using air as a reference for normal
incidence.

1. We used a 0.7 mm glass substrate coated with a layer of indium oxide doped
with tin (ITO) using a vacuum spraying technique, and sold by Samsung Corning

The ITO layer has the following properties:

- thickness of 192 nm,

- mean roughness (Rys) measured over 5 pm® of 4.7 nm,

- peak-valley roughness (Ryy) measured over 5 pum®of 31.1 nm,

- transmittance of 83% in the visible range.
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when room tenperature is about 20C, to heat the bath

in which the substrate to be coated is imersed to
WQ2E4/0BXMVPLE 15 The various material s preparBdr/asmo3/027546

used were characterized as follows: a. neasurenent of

filmthickness Filmthi cknesi is determ ned using a

TENCOR P10 type needl e surfa % profiler. The val ues

o oo OS5, PR b, XD TR R0 ol
roug hfme@tlogzpoluylomrsd)rmd inodgbolemg tinRliacesite diehleride

' {
New?(gnagvesoégﬁ%nag Jas @gyagu%rgdt&p ty. fn%hﬁ]i g&{tmtegb@zwgow) asa
stekilging agent. The rglgtive amowitnpidin mélsanmm@nv W%@F%W give final

8P 6157 BB YITHAS WéIRh elk3dbiltkink 4edht/conbBer{thé@ibh ¥h fedREt to tin is 2
st trophotomster in the range of 200 to 300 nm usi ng

““s a reference for nornal 30 incidence. 1. W
used -&EtBandbl iadgled ssachidys arrelhgvectirat @ entrdtiona fl0dymol/lof

| ndi ugp,; 9)&)&{ %Bﬁl?ign 1§Aﬁeg>gs1{e]'dg>yb1ln}g}sﬂf%{h%% gstya?ecl{ﬁq% énedium at

sprayl ng
] Wﬂe@y‘@? Oﬁ a§°q Wethfadpllﬂ@\fﬁl tigge pf @mﬁm@s - thi ckness

of 192&d d8posifing a TRBR mwgmmﬁ theFdoated ShbRASH HeSe@¥LI50°C
of 4.7 nm - péak-valley foughness (Rp,,

gHeYeSver 5 gn2 of 31.1 nm - transnmittance of
83% i Thel dvating pidperiets aregs .folWns2004/ 022248

PCT/ USZ 7 A layer of tin oxide doped
Wt h 'an éé 9% %E?“Bfnce gz%?Eposi ted as follows: - a

coat i-ng csztlngtthmhnass 8epaethZoym dorsld@)yi ng tin

di acet a &?hﬁ as wel |

as 4-hy ?jrfegglr EéquWSﬁggﬁgﬁg)%h@ %%PEZZ 2) as a

st abi | §P%V%@éﬁ@uglmﬁ$§ (Ra) at-$ ya lar‘id@ﬁtn@ SHUREen and

ant i neyfoanh®thatarc AiTat l@ﬁertvﬂtlﬂhé’ feqhirB@bpticall pRIpBEicO{s obtained by

nol -% The. rel ative _stabili concentration
G el i Stan e ohperan e 08290 Hhe SRR M e dheraling ysed in
thshiee was astaldishtd bp carrying omtceset ofdystemané tdtsSwiich nvolved

r-gg'if)ﬁlil? pr?}éaglglgﬁ% %H&%Idrg 09@@ %ﬁt!htﬁoqn 2(¥oa eﬁe‘?‘%t[f%éélbo%t tZPI C)to
ateppersir at whish e geposithas; qxceltp@t smttcelr q@élpos imaking i possible to

@om&@ HadY effed®fwidiQvol 1 ferfdeAihg dostiSinaddPtdbte P HeGeqlird

app 1cat10n

The present invention has been described generally and in detail by way of
examples and figures. Persons skilled in the art, however, will understand that the
invention is not limited necessarily to the embodiments specifically disclosed, but that
modifications and variations can be made without departing from the spirit of the
invention. Therefore, unless changes otherwise depart of the scope of the invention as

defined by the following claims, they should be construed as being included herein.



for 15 mnutes. The coating properties are as foll ows:

- optical transmttance: 82% - coating thickness: 108
wooogH22292 nm for 1 TO, 15 - nean roughness (ReC¢BUS2003/427546

nmin a 100 nn2 square, - peak-valley roughness

(Rp,,): 3.8 nmin a 100 nn2 square. It is found that

an ATO | ayer with the required optical properties is

obtai ned by operating at an i mersion bath

tenperature of 25C. The optinumtenperature used in

this test was established by carrying out a set of

systematic tests which i nvdll&MI0 regul arly

I Wel@gsi:ng the tenperature of the bath fromroom

tenperature (about 20C) to a tenperature at which the

deposit has excellent optical qualities, making it

PR s et dtfor depositifly aMyehozrodidt et lhitalpaniaifladubstratesurface,

t he, coati.ng unaccept.abl e for,.th

{1 5 D3 B e DB RS BB cBark B0 o hanleRiets REfEss thap about 3 mm, the

desthod bedpygsingrisineysing shid subdeataiin a higuidayediim certampgssolution
Dt be ) \ ) : _

L5 DA LA e for, Bt i

naksbsirate froppsait Bqudmsdivieengd cxositingdh iqast nartsefitssligrid

bibditihedon i if eAddp Ol fed iqdidViaydrdton® Bsid 6@stra®R sUEB®, wherein

wi t hout depart.i fromthe spirit..of the invention.
BPBis8 1 GGt R GRE i Rema e eglee i it as a resul
safopikl @hpédagon of/snt panofabe Buid eiddned iddymitéte f ol | owi ng
cl aims, they should be construed as being incl uded
herei n. WD 2004/ 022248 PCT/ US2003/ 027546 14 CLAIMS |
Vd Thaimgihod acgordiag hoelaimt, Wegseigiseidriguid madiam hgs a composition of
PELAUS feddBe RS hbR 3 EvapoRiaibh afd/ofraflbrSvagdraigr f ace,
sai d substrate having two sides separated by a
t hi ckness of |l ess than about 3 mm the nethod
CONPKd Hicthdd atEoTBING it glafmii Oviserbintfomd givemliquillingddiin, the method is

medi.u ntaining a.,solution. ok dispersi f !
ooty By DA B S Sater hing ko SRR g g rom
pevadomtipn pEtme\igngl mediiml. substrate fromsaid |iquid

medi um and evaporating at |east part of the liquid

medi um contained in the deposited liquid |Iayer from
s4iTthequaiBed aacerding fodaim Iumdieesimsad solHtipn efcdigpersien is heated to 2
CRhpeRElire Wi ffleHelo 4 RABK fakt@ils dothpehdatdfos Stistra@ c@miﬁfmy
subSstrate as a result of said evaporation of sai
p&RPOB3HORhe |iquid nediumis linited. 2. The nethod
according to claim1, wherein said [iquid nedium has a

o osi t.i of .. . e . . .
COTBRIA QD3P i, HEE i GRS i i v
axsdl_oatdd frga temnserzémrms_nfﬁcmétoat teapiopartiallyl apapensaifod its cooling as a
NRALOT evaPSraliBh BOGhid Bqui§ Aleti @t cH#diny inddaid IRASA layer.
partially conpensating for substrate cooling reSulting
from

6. The method according to claim 1, wherein a sol-gel type process is used to deposit.

7. The method according to claim 1, wherein said solution or dispersion is a
dispersion or solution of a simple oxide, a mixed oxide or mixture of oxides, said
oxides possibly being doped, or a precursor of these oxides consisting, in particular, of
polymer particles or chains based on these oxides onto which are grafted organic
radicals such as C) to C)g alkyl groups, carboxylate groups, acetate groups or phenyl

radicals.



evaporation of the liquid nmedium 4. The nethod

according to claim3, wherein said solution or
wolc@perRion i s heated to a tenperature suffi cP@NUS1003/027546

at | east partially conpensase for substrate cooling by

evaporation. 5. The nethod according to claim 3,

wherein said substrate coated with a liquid layer is

heated to a tenperature sufficient to at |east

partially conpensate for its cooling as a result of

evaporation of said liquid nediumcontained in said

liquid layer. 6. The nethod according to claim1,

vh aiteintetiodsacogiélg toyohempr, hetedn sasd lageds taanaalxdde layer,/mixed

Trrﬁgt Fg)gigé) ga, C&%&H}Q f %e&i &l(igés} Saime#zﬁ 'bging%loge(f‘ 8r| xyott fha

or 3|sp F $Yon i’ a 8|sper3|on or solutron or a sinplé

oxedk, a mixed oxide or mixture of oxides, said

oxi des possi bly being doped, or a precursor of these

oxi des consisting, in particular, of polyner

parkheangkodpcceringte Jrmet Wsreimeddmstal gaideare drappnaggnt and

adondgétadgt ed organic radicals such as Cl to Cl10 al kyl

groups, carboxyl ate groups, acetate groups or phenyl

radi cal s. WD 2004/ 022248 PCT/ US2003/ 027546 15 8. The

e} Athe neetiodragicongingdo claanrh, Wheneinesagd substaatd id agless, vigrogeramic,

' I i .oxi de layer or mxture
g@gﬁéﬁﬁﬁﬁgﬁﬁSZ§?E§§¥§§§§€gﬁE%§-ng doped or not with a
metal . 9. The nethod according to claim8, wherein

SHi. T hERl e odtLstamedb @1 A0S WA th@itbstraR RElA gtagm- vitk8eramic
tgg net hod aﬁc rd|n§1to clglnwl, wher ei n sai

stHYs3t paoset ’af?‘@?séé esg,thah @R ani ¢, rmetal, netalloid,

or pol yner-based substrate. 11. The net hod accordi ng

t i m,10, rein the.s ' k . .
o3 R actQhf © ol 1 WRBHCI LR ubs@arl P Bl orvitrocpramic
nsnbstrate whhee thiskhesd islssothan hgnm end isaioated withreetratisparsay and
sagﬁh&ﬁﬁﬁn&§“§d&g@?§zor vitroceram c substrate whose

thickness Is less than 1 mmand is coated with a
transparent and conducting netal oxide |layer. 13. The

nlejd. e ngdfm_raébmﬁgqr @la@h_rlg;&}lemm tharSpdrehnttand ?a@cmg_ﬁﬁg metal
and.conauct I n Al 00Xl yer. I.s..a dayer of | ndium
R RaGEa 15 A bt Hdp ot Ringt e hoo

according to claim1l2, wherein a sol-gel process is

U . i axi . .
S AR L0008 LB O s
skapertaf dnexpriecdpped ¥ith aabimoay (JUQ2kSbA on 49idiglas of widjogeprmic

O ibd@atel BROuklytddatel vith a layer of indium oxide doped with tin.



